Impacts of Herbicide Application on the Establishment of Interseeded Forbs in a Tallgrass Prairie Restoration –
The Eighth Growing Season
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Introduction

Sampling

Tallgrass prairie was once a common ecosystem in the Midwest.
Much of the original prairie has been destroyed. There have been
numerous attempts to restore this once widespread Midwestern
ecosystem. Most of these restoration projects have failed to
establish an adequate level of floral species diversity. After a few
growing seasons, most restorations are dominated by competitive
C4 grasses (Andropogon gerardii, Sorghastrum nutans, etc.), and
prairie forbs are lacking. The Avis Prairie is a 28-year-old
restoration in Upland, IN, and it exhibits this typical problem of a
tallgrass prairie restoration. This restoration has been managed
using annual spring burns as the primary cultural treatment.

Plots were sampled using a 1.0 m2 quadrant placed at the center
of each treatment area. Densities and coverages of interseeded
seedlings, prairie natives, regional natives, and adventives
(weeds) were recorded in June 2020. Visual Obstruction
Measurements were made at the end of June 2020.
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Figure 5. Regional natives density
means by treatment

Figure 6. Prairie natives density means
by treatment

Materials and Methods
Site: The Avis Prairie, a 10-hectare prairie restoration located in
Upland IN. Once an agricultural field, the interior of the prairie was
seeded in 1993 with a grass-rich seed, and the perimeter was seeded
with forb-rich seed-mix. In April 2013, the southwestern corner of the
prairie was interseeded with five selected forb species.
Interseeded Species (2013):
•Pedicularis canadensis
•Eryngium yuccifolium
•Rudbeckia hirta
•Baptisia alba
•Parthenium integrifolium

Design

Figure 3. Sampling interseeded forbs in a
2x herbicide plot

Figure 4. Using a Robel Pole, employing
the Visual Obstruction Method (Control Plot)

Figure 7. Parthenium integrifolium
density means by treatment

Figure 8. Baptisia alba density means by
treatment

Figure 9. Andropogon gerardii coverage
means by treatment

Figure 10. Visual obstruction means by
treatment

Results
• Densities (p=0.002) and coverages (p=0.003) of regional
natives were significantly higher with the application of
herbicide, especially when treated twice (Figure 5).
Figure 1. The
study location
within the 10ha Avis Prairie

In the initial growing season, two treatments were employed in a
factorial design: biomass removal by haying or burning, and the
application of a grass-specific herbicide. The grass-specific herbicide
(Clethodium) was applied once (in May) or twice (May and June).
Biomass removal did not continue after 2013. Herbicide treatments
continued through 2015.

• Native prairie species densities (p=0.006) when stem densities
were isolated to a single plant were significantly influenced by
the herbicide application (Figure 6). However, coverages were
not significantly influenced by treatment (p=0.363).
• Seeded species Parthenium integrifolium and Baptisia alba
responded significantly to herbicide treatments (Figures 7, 8).
•
•
•

denotes a hayed plot that received one application of herbicide
denotes a burned plot that received two applications of herbicide

•
Figure 2. Plot layout and detail. Shaded
plots were burned and unshaded plots were
hayed in 2013. Additionally, plots received
either zero (control), one, or two applications
of herbicide

Conclusions

•The eighth year results followed what was found in the first
Parthenium integrifolium (density, p<0.001;coverage, p<0.001) year – the density of interseeded species, regionally native, and
prairie species were higher in the herbicide treated plots.
Baptisia alba (density, p<0.001; coverage, p<0.001)
•Parthenium integrifolium and Baptisia alba have been the most
successful interseeded species.
Eryngium yuccifolium was encountered at higher densities in
herbicide plots. It was not present in significant amounts in the •Pedicularis canadensis has never been sampled, and
Rudbeckia hirta was only present (June 2020) in a couple of
control treatments.
plots.
The herbicide treated plots produced significantly less
•The use of a grass-specific herbicide continues to show
Andropogon gerardii coverage (p<0.001) than the controls
promise as a management tool to increase select interseeded
(Figure 9).
forbs and other desirable forbs, even after applications cease.

• Visual Obstruction means were significantly higher (p<0.001)
in the treated plots due to Baptisia alba biomass (Figure 10).
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